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(54) EARPHONE 



(71) Hoshidenki-Seizo Kabushiki- 
Kaisha of A — 33, l-chomCj Kitakyuhoji, Yao- 
shij Osaka-huj Japan, a Japanese Company, do 
hereby declare die invention, for which we 
5 pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and by 
the following statement: — 

The invention relates to an earphone and 
10 more particularly to an earphone which is 
simple in construction and assembly for ease 
of mass production. 

According to the invention, there is pro- 
vided an earphone comprising a cylindrical 
15 casing having an axial extension of reduced 
diameter adapted t9 be inserted into an ear 
hole, a coil bobbin placed within the casing, 
a permanent magnet fitted in the bobbin, said 
magnet being magnetized in the axial direc- 
20 tion, said bobbin being formed with a radial 
flange at its one. end adjacent to said axial 
extension, and a diaphragm positioned on the 
bobbin by the peripheral part of said radial 
flange and held in place by the anraction 
25 exerted by the magnet. 

Preferably, the radial flange at the forward 
end of the coil bobbin has its forward surface 
inclined forwardly to leave sufficient air space 
to allow for the vibration of the diaphragm 
30 except its margin where it is securely sup- 
ported on a flat on the peripheral part of the 
radial flange. In the preferred embodiment, 
the bobbin has another radial flange at its 
rear end and a coil is held in place on the 
35 bobbin between the radial flanges. Further, an 
end member of channel-shaped section is con- 
neaed to or integrally formed with the rear 
end of the bobbin and a terminal board ex- 
tends uansversely through the end member 
40 Conveniently such terminal board is held sand- 
wiched between the end plate of the member 
and one end of the magnet remote from the 
diaphragm. In this manner, the invention 
eliminates the necessity of any screwing or 
45 crimping operation in assembly. 

For the better understanding of the inven- 
tion an embodiment thereof will be described 
with reference to the drawings, in which 



Figure 1 is a longitudinal section of the 
earphone constructed in accordance with one 50 
embodiment of the invention. 

Figure la is a fragmentary view of part of 
Figure 1, and 

Figure 2 is a rear view of the bobbin shown 
in Figure 1. 55 

Referring to the drawings, there is shown a 
casing 1 which comprises a hollow cylindrical 
body la^ and an axial extension, lb, of re- 
duced diameter which is integral and aligned 
with the body la. The axial extension lb is . 60 
adapted to be inscned into an ear hole and has 
an opening 2 formed in its forward end wall 
for allowing transmission of sound there- 
through whicii is produced by the vibration of 
the diaphragm of the earphone. The body la 65 
is closed by a detachable rear lid Ic, The 
■ cylindrical part of the rear lid isvformed with 
an axially extending projection Id of reduced 
thickness, the projection having an annular 
rib 3 on its outer periphery- In the inner sur- 70 
face of the body la is formed an annidar 
groove 4 which is engaged by the rim 3. The 
parts la, lb and Ic of the casing can be 
moulded from synthetic resin material such as 
polyethylene. 75 

Centrally within and concentrically with 
the casing body la is placed a coil bobbin 
5 which has an integral radial flange 6 at its 
forward end, that is, at the end adjacent to 
the axial extension lb. As shown, the radial go 
flange 6 in inclined forward to approach a 
part la' which joins the body la with the 
extension lb. The flange 6 may be formed 
with a gradually increasing thickness so that 
its forward surface becomes inclined for- 85 
wardly. Alternatively, the flange 6 may be per- 
pendicular to the axis of the bobbin and have 
an axially extending part at its outer peri- 
phery. The radial dimension of the flange 6 
is sh'ghtly less than the inside diameter of the 90 
body la. A diaphragm 7 is engaged and posi- 
tioned by the peripheral part of the radial 
flange 6 and is held in place by the attraction 
exerted by a permanent magnet 8 which fits 
in the bobbin 5 and is magnetized in the axial 95 
direction thereof. For this purpose^ the otiter 
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end of the radial flange 6 is formed with an 
annular fiat 9 (Figure la) which Jies in a 
plane perpendicular to the axis of the casing 
b6d\'. An annular rim 10 e:ctends axially from 
5 the outer periphery of the fiat 9. The arrange- 
. ' ' . meht is such that the edge of the ,diaphra<ijn 
7 engages the- rim 10 and is urged against 
the fiat 9 under the acrion of the magnet 
with a given pressure. The bobbin 5 is pro- 
10 vided with another radial fange 5a at its rear 
end and a coil 11 is wound on the bobbin 
intermediate the radial Hanges 6, 5a, 

Integrallj' formed with or connected with 
the bobbin 5 is a projecting end member 12 
15 of channel-shaped section which -extends rear-, 
wardly behind the radial.. flange 5a.' The end' 
member 12 has an axial length such . that an 
air gap is left bet\yden the' inner end of the 
magnet S and the end plate, of the rneiiiberr* 
20 and in the axially; ex ten ding, part of the mem- 
ber 12 are formed) two' aperrures forming 
with the air gap a slot through which ex- 
tends a terminal -board 13, formed "for example 
from Bakelite (R.T.M.). \ - . 
25 As shown In Figure 2, a pair 'of conduCr„. 
live pieces 17a, 17b are pn'k vided, for- example^ 
by printing, on tlie opposiic enfls>.cif the ter- 
minal board 13 lo^ serve as a junctipn : point 
between the cuil 11 and -lead wires 16i 'the 
30 ends of the coiL being let through 'a hcteh 18 
formed in the radial flange 5a and ^ihe lead 
wires extending to the outside of. the' casing 
1 through a hole 20 therein. The connection " 
can be achieved by soldering. The bobbin 
35 5 and its radial flanges Sa, 6 as well as the 
end member 12 are preferably formed in- 
tegrally by moulding from suitable flexible ' 
synthetic resin material such as poly- . 
ethylene so that when the magnet S is fitted 
40 into the bobbin 5, the magnet is held in place 
by the resilience of tlie bobbin material and 
the terminal board 13 is similarly 'held 'in place 
between the end plate of the end-member 12 
and the rear face, of the radial flange. 5a or 
45 the inner end of^ tlic magnet S. If required^ 
adhesive may be" applied to -secure the magnet 
and the terminal, board.' j„.',J ^\ \ 
In order to supportf thlT' bobl^fil assembly 
in the casing in a ^stable mannct!, ;^bufl"er' 
50 element 15 which may coin prise sponge, hib- 
berj polyureihane or the" I ike can bc'^'flUed in 
the space between the bobbin assembly and 
the rear lid Ic, thereby resilicntly' urging the 
" assembly against the radially 'extending, pan 
55 la' of the body la, Preferaljlyi the part la' 
is provided with an annular rib 14 on its inner 
wall for engagement with the periphery of 
the diaphragm 7 when the bobbin assembly 
is so urged. 

60 It will thus be seen that the number of 
parts required is minim ized^ and while the 
earphone is a miniature device, no screwing 
or crimping operation is required. The ear- 



phone is f,implc in consii ruction and nsst-'mhly 
and therefore inexpensive. It will be appreci- 65 
ated that such simplicity of construction is 
enabled by eliminaiiug a magnetic yoke which 
is usually provided to complete the magnetic 
circuit through the permanent magnet. It is 
found, however, ihat ihe cnrphnne operates 70 
sausfactorily for all practical purposes with- 
out the yoke. 

WHAT WE CLAIM IS: — 
1. An earphone comprising a cylindrical 
casing having an axial extension of reduced 75 
diameter which is adapted to be inserted into 
an ear hole, a coil bobbin placed within the 
casing, -a --permanent magnet fitted in the 
bobbin, said magnet being magnetized in the 
axial direction, said bobbin being formed with 80 
^ a. radial flange at its one end adjacent to said 
axial extension, and a diaphragm positioned on 
the bobbin; 'by. the peripheral part of said 
radial flange and held in place by the attrac- 
tion exerted by the magnet. 85 

2. An -earphone according to Claim 1, 
. wherein the peripheral part of the radial 

flange is formed at its fonvard end with an 
annular fiat which lies in a plane perpendi- 
cular to the axis of the bobbin and with an 90 
annular rim extending from the outer peri- 
phery of the flat, the peripheral edge of the 
diaphragm being positioned by the annular 
rim and urged against the flat by the attrac- 
tion' of the magnet. ' 95 

3. An earphone according to an5* one of 
Claims .1 and 2, wherein the casing is in- 
wjirdly provided with an annular rib, against 
which : the-'peripheral edge of the diaphragm 
abuts. . " . ' 100 

4. An earphone according to any one of 
Qaims 1, <2 and 3, wherein the bobbin is 
formed with a projecting end member shaped 
to provide a slot between it and the end of 
the .bobbin, a terminal board extending 105 
through the slot, the ends of a coil wound 
on the bobbin being secured to opposite ends 
of the terminal board which project out of the 
end member, 

5- An earphone according to any one of 110 
Claims 1, 2, 3 or 4, wherein a buffer element 
.is placed between the end of the bobbin 
remote from its radial flange and one end the 
casing, so locating the bobbin in the casing. 

6. An earphone substantially as herein des- 115 
cribed with reference to and as illustrated in 
the accompanying drawings. 



For the Applicants: 
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